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Introduction

52
In prokaryotes, the enzyme arsenite oxidase (Aio), a member of the vast superfamily 
59
The cubane-type cluster in Aio is a [3Fe-4S] cluster whereas this cofactor mostly corresponds Only a mutation affecting the pterins was found to substantially stabilize an EPR-detectable The aioBA genes of Aio were cloned without the aioB Tat leader sequence into pPROEX-
94
HTb (Invitrogen) and expressed in Escherichia (E.) coli DH5α growing aerobically as already 
Site-directed mutagenesis
98
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The primers used to create point mutations in the aioA gene are shown in Table S1 . All mutations were confirmed by mass spectrometry performed on purified enzymes.
156
Analyses were performed on a MicroTOF-Q (Bruker) with an electrospray ionization source.
157
Samples were desalted and concentrated in 20mM ammonium acetate buffer prior to analyses °C for a strongly proton-coupled electron transfer and an H + /e -ratio of 1.
228
As shown in Fig. 1 we used the recombinant R. sp. NT-26 enzyme, it was necessary to assess whether the 233 observed differences were a result of the heterologous expression system. We consequently 234 performed the characterization of the expressed A. faecalis enzyme in our high-yield system.
235
The values obtained from the redox titrations ( cooperativity actually form a continuum with a smooth transition between the two extremes.
263
In the region of negative cooperativity the transition from the fully oxidized to the 1-electron 
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of + 140 mV (Table 1 ) and a positive cooperative 2-electron transition. No EPR signal 371 attributable to Mo V was detected in any of the A203 variants (Fig. 3) .
372
The data obtained for these variants thus do not straightforwardly support a link 373 between absence of a protein ligand to the Mo-atom and Aio's unique redox properties. intriguing differences can be found with respect to the "inner" hydrogens (Fig. 5B) . In the stabilizing His (Fig. 5B ). According to both available structures of Aio, the oxygen atom on 420
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18 the Gln726 side-chain is a strong H-bond acceptor to the proton on the N 5 nitrogen of the P 421 pyranopterin (Fig. 5A) by EPR are fully consistent with the 2-electron potential measured by our optical approach.
439
To obtain signal-to-noise ratios allowing for the identification of finer spectral structures, the Mo-and 97 Mo-isotopes with nuclear spin I= 5/2. A literature survey suggests that the 443 spectrum of our variant (see Table S2 for g values) most closely resembles that reported for 
447
The quality of the data points during the titration of the Mo V signal in the Q726G 448 variant (Fig. 4C ) allows a reliable determination of the full width at half maximum (W HH ) of 449 this curve yielding a value of 93 mV (Fig. 4C ) which translates into a E of +36 mV and also 450 to 45% stabilization of the Mo V state, according to the dependences illustrated in Fig. 4AB . 
455
According to the theoretical titration curves (Fig. S2B) , a Mo redox behavior with E 
On the complementarities of the optical and the EPR approaches
483
The data concerning the Q726G variant detailed above together with previous results
484
on Dor demonstrate that both individual redox transitions can feature temperature-dependent 485 redox potentials. This potentially influences the apparent overall 2-electron midpoint 486 potential, the stability constant K S of the semi-reduced state or both these parameters. A C C E P T E D M A N U S C R I P T
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The relationship between ΔE = E 1 -E 2 and K S in 2-electron redox compounds is most 519 conveniently visualized by the type of plot shown in Fig. 6 Nar. Approximately 45 μM enzyme were used for redox titrations at pH 6 (for WT, A203C and 603 Q726G enzymes) or pH 7 (for the A203D variant). Spectra were recorded on samples poised at +240 604 mV at pH 6 in the case of WT, A203C and Q726G and at +140 mV at pH 7 in the case of A203D. In 605 the spectrum recorded on the Q726G enzyme, the spectral features indicated by asterisks most Comparison of the proximal and distal pyranopterins and crucial interacting amino acid residues in 623 Nar (grey) and Aio (blue) as seen from "below" the Mo-bisPGD moiety. 624 A C C E P T E D M A N U S C R I P T
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Highlights
800
-The Mo-bisPGD enzyme arsenite oxidase displays strong redox cooperativity
801
-Optical titrations appear as a powerful method for assessing Mo-redox properties
802
-The H-bond network surrounding the pyranopterins-ligands modulates cooperativity
803
-The Mo-bisPGD cofactor resembles quinones with respect to redox properties
